Adult zebrafish are gaining attention in behavioral neuroscience. By combining video tracking and computer-controlled visual cue presentations on a liquid crystal display screen under the tank, we have developed a new method by which zebrafish can be trained to avoid one arm of a Y-shaped tank by presenting a specific color on the floor paired with an electric shock. Within two hours, zebrafish learn to choose the correct arm at an efficiency of 89.0%. In addition, we also developed a graphical user interface to modify the paradigm assessment parameters such as shape of the tank and time schedules.
Introduction
Despite the widespread study of zebrafish in fields such as developmental biology, little attention has been paid to this important animal model in terms of behavioral neuroscience due to the lack of knowledge about their neural circuitry. However, recent studies of comparative neuroanatomy and lesion experiments have supported the idea that telencephalic brain regions responsible for adaptive behaviors in mammals such as cortex, hippocampus, and basal ganglia are evolutionarily conserved in teleost species (Mueller and Wullimann, 2009; Portavella et al., 2004; Rodríguez et al., 2002) , suggesting the potential value of zebrafish as a model animal in behavioral and cognitive neuroscience. In addition, the wide variety of genetic techniques available in zebrafish such as selective gene introduction (e.g., BAC transgenesis (Higashijima et al., 2004) , enhancer trapping (Kawakami et al., 2004) ) and gene targeting (Meng et al., 2008) now make it possible to clarify the neural circuitry and mechanisms commonly used from teleosts to mammals to regulate adaptive behaviors.
Several paradigms have already been developed to measure the capacity for adaptive learning in zebrafish, including active * Corresponding author at: Laboratory for Developmental Gene Regulation, Neu- (Darland and Dowling, 2001; Lau et al., 2006) . A reward-based automated visual choice discrimination paradigm was also reported recently (Mueller and Neuhauss, 2012) . However, all these methods are very time-consuming due to their heavy reliance on manual experimentation. In addition, the reported protocols have to be modified for each different functional analysis of an adaptive behavior, and it is laborious to rebuild such paradigms from the beginning. We therefore developed a rapid, flexible, and fully automated Y-maze avoidance task as a novel paradigm for adaptive learning. Our task offers reliable measurement of the capacity for associative learning and also dramatically increases productivity of the experiment. Moreover, our task uses an inexpensive and open source code for the experimental operation, enabling each researcher to easily recapitulate and modify the paradigm to examine their function of interest.
Materials and methods

Animals
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